High levels of human chorionic gonadotropin retard first trimester trophoblast invasion in vitro by decreasing urokinase plasminogen activator and collagenase activities.
Trophoblast cells of the blastocyst and of the first trimester placenta penetrate the endometrial basement membrane during the process of implantation and placental development. However, this invasive capacity seems to be restricted to the fetomaternal interface, as few trophoblast cells can be identified in the decidua, and trophoblasts rarely penetrate the maternal blood vessels. We have shown that the high invasive ability of first trimester human trophoblasts in vitro depends on collagenase activated by plasmin generation. In our study we used invasive first trimester trophoblast cells in conjunction with as in vitro amnion invasion assay to assess the role of hCG in the invasive process. hCG inhibited trophoblast invasion capacity in a dose-dependent fashion but exerted no effect on the ability of the trophoblasts to attach to the basement membrane. The activity of collagenase by trophoblasts (determined by zymography) was down-regulated by hCG, again in a dose-dependent manner. In contrast, hCG had no effect on production of the tissue inhibitor of metalloproteinases. Similar inhibitory effects of hCG on urokinase-plasminogen activator (uPA) and the activity of trophoblast-conditioned media were shown (measured by degradation of S-2444). The hCG effect on collagenase production was not mediated by the expression of procollagenase messenger RNA (mRNA), the expression of the mRNA encoding tissue inhibitor of metalloproteinase, or the expression of uPA mRNA, suggesting posttranscriptional control of hCG action. High levels of hCG attenuated the activity of commercial uPA but had no effect on commercial collagenase activity. These observations suggest that hCG may play a role in the trophoblast invasion process by inhibition of uPA activity, in turn decreasing collagenase activity and thereby reducing trophoblast cell invasion.